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PATENTS ACT 1977 ■ 
A10443GB-MNS/lh 

Title: A Carrier for use in a Coating Process, a Method of Making a Carrier and 
Support Members for use in a Coating Process and a Method of Removing 
Surface Coating Material from a Support Member of a Coating Rack. 
Description of Invention 

This invention relates to a carrier for use in a coating process, a method 
of making 3 carrier and support members fpr use in a coating process and a 
method of removing surface coating material iroin a support member of a 
coating rack. 

In broad terms, the invention relates to industrial processes for coating 
electrically conductive articles, wherein the articles are engaged with an 
electrically conductive support member, and are given, via the support member, 
an electric charge prior to being brought into contact with coating (e,g. paint) 
particles having an opposite electric charge. 

Such processes, as will be appreciated by those well-versed in the 
relevant art, include electro-plating, powder-coating and electro-coating s and 
will henceforth be referred to generically, for the sake of convenience, as 
coating processes "of the kind specified". 

A key requirement of such support members is that they are able to make 
good electrical contact with the articles supported thereby, with the applicants' 
prior International patent application (WO00/54889) and prior British patent 
application (GB 0108916.8) disclosing a number of ways in which the support 
members can be cleaned in order to effect this. 

An equally important factor to consider, however, is the "packing 
density" of articles xhat the support members allow, as it is clearly desirable to 
coat as many articles during a given process run as possible. Furthermore, it is 
important to minimise the number of articles that become dislodged from the 
support members during the coating process, with it being an object of the 
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present invention to provide a carrier that satisfies these and other requirements. 
Other objects of the present invention are the provision of an improved method 
of making a carrier and support members and the provision of an improved 
method of removing surface coating material from a support member. 

According to a first aspect of the present invention, there is provided a 
carrier for use in a coating process of the kind specified, the carrier being 
generally elongate and having a plurality of support members which 3 in use, 
support articles during the coating process, tfee support members each having an 
opening leading to a recess* the recess extending from the opening in a 
direction generally parallel to a longitudinal axis of the carrier/ 

The carrier preferably lies within a plane, with the support members 
conveniently lying in, or close to, the plane. 

The carrier may be generally planar, and may be formed from sheet or 
sheet-like material. Preferably, the earner is formed from sheet metal. 

The support members may also be formed from sheet or sheet-like 
material, with the support members conveniently being integral with the carrier. 

The carrier and support members may be formed using a laser cutting 
operation, conveniently from a single sheet. 

Thus, the carrier and support members may lie within or close to a single 

plane. 

The carrier may comprise a strengthening element to resist bending, the 
strengthening element conveniently comprising a lip or flange. 

The strengthening element may comprise a deformed edge part of the 
Gsrrier, and may be? generally parallel to ths longitudinal axis of ihe carrier. 

The carrier may further comprise barriers disposed in relation to each of 
said plurality of support members to hinder removal or disengagement of 
articles therefrom. 
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The barriers may be provided by connecting limbs of the support 
members. The connecting limbs may extend away from the carrier at an acute 
angle to the longitudinal axis. 

The connecting limbs may be generally in-line with the openings of the 
support members. 

The connecting limb of a support member may be located adjacent or 
close to the opening of a neighbouring support member. Said connecting limb 
may be generally elongate and may lie generally parallel to the opening. 

The connecting limbs may extend partly into the openings of 
neighbouring support members. 

Distal ends of the support members may be disposed, when the axis of 
the carrier is generally horizontal, beneath part of a neighbouring connecting 
limb. 

The connecting limbs may provide a guide surface for use during 
engagement or disengagement of articles with or from the support members. 

The carrier and support members may be formed from stainless steel 

sheet. . 

In accordance with a second aspect of the present invention, there is 
provided a method of making a carrier and support members for use in a 
coating process of the kind specified, comprising procuring metal sheet 
material and laser cutting the sheet to obtain a desired profile. 

The method may further comprise deforming an edge part of the carrier 
to provide a strengthening element. 

conveying the profile, in machine-readable format, to a laser cutter. 

The profile may be designed using a CAD package, conveyed 
electronically using DXF (Digital Exchange Format) and read by the laser 
cutter using the or a further CAD package. 
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The invention also provides a rack for use in a coating process of the 
kind specified, comprising a plurality of carriers and support members 
substantially in accordance "with one or more of the preceding paragraphs. 

In accordance with a third aspect of the present invention, there is 
provided a method of removing surface coating material from a support 
member on a coating rack, comprising engaging an article to be coated with a 
support part of the support member and vibrating the support member to induce 
movement of the article relative to the support member which is effective to 
abrade the surface coating, characterised in that the support member is attached 
to or integral with a carrier, the support member having a connecting Iimb a part 
of the connecting limb serving as a barrier to hinder disengagement of an article 
engaged with a neighbouring support member. 

To this end, a distal end of a support member may be disposed beneath 
part of a neighbouring connecting limb during the vibration stage. 

The invention, in its various aspects, will now be described in greater 
detail, but strictly by way of example only, with reference to the accompanying 
drawings, of which: 

FIGURE 1 is a plan view of a carrier and support members; 
FIGURE 2 is a plan view of part of a slightly modified carrier and 
support members; 

FIGURE 3 is a section along the line Ill-Ill of FIGURE 2; 
FIGURE 4 is a perspective view of an electro-coating rack suspended 
from a conveyor; and 

FIGURE 5 shows a carrier suspension unit. 

Figure 1 shows part of a generally elongate carrier 10 having a body 11 
and a plurality of integral support members 12. Each support member 12 has a 
somewhat hook-like configuration, in that a connecting limb 13, extending 
from the body 1 L of the carrier 10 terminates in an upturned distal end 14. 
Openings 15 lead to a plurality of recesses 16, with the bottom of the "V" 
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configuration 17 serving as a support part for suspending articles, in .generally 
conventional manner. 

Both the carrier 10 and the support members 13 are cut, using laser 
cutting apparatus, from stainless steel sheet material, with the accuracy of the 
laser cutting process allowing a very precise configuration to be arrived at. 

It will be appreciated from Figure 1 especially that the acute angle at 
Which the connecting limbs lie, in relation to the principal longitudinal axis of 
the carrier, provides a guide surface 1 8 oyer which part of an article to be 
coated can travel, as the article is engaged or disengaged from the support 
members. Moreover, the angle and relative positioning of the connecting limbs 
in relation to the distal ends 14 means that those parts of the limbs 19 that face 
towards the recesses 16 can act as barriers which hinder removal or 
disengagement of articles from the support members. This is illustrated 
schematically by the washer 20 (shown in dotted outline) which, it will be 
appreciated, can only be removed by tilting it aomewhat in a clockwise 
direction, prior to it being withdrawn from the support member through a gap 
21 between the distal end 14 of a given support member and a lower part of a 
connecting limb of a neighbouring support member. 

The generally planar nature of the carrier and support members allows 
articles or components to be loaded onto the carrier so that they lie generally 
transverse to its principal axis. 

As will be understood, this enables far more components to be loaded 
onto a carrier of given length than prior art carrier/support member 

__ . ^4,z ^ 1_ I _U 1 , „^ v .r-^'Uc-r. oi^an^Tnrr r»-e»n*»f«alKr trra n CTrT*>nC 

of the axis, such as is shown in WO00/54889, for example. 

Figure 2 shows a somewhat similar part of a carrier and support 
members, although the shape of the support members is slightly different, in 
that the spacing of the support members is increased so as to accommodate 
larger articles or components. As shown in Figure 3, the carrier of Figure 2 is 
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provided with a strengthening dement in the form of a folded/bent flange 30 
which reduces the carrier's susceptibility to bending in the direction shown 
generally by arrow A. It will be understood that the downward forces exerted 
on the carrier when it is fully laden with metal components can be high, and it 
is thus important to ensure that no unwanted deformation of the carrier occurs, 
bearing in mind the close packing of carriers that can occur in an electro- 
coating rack - see Figure 4, 

Figure 4 shows a generally conventional electro-coating rack assembly 
40 having a plurality of carriers 10, carried at each end by a current carrying rod 
41. Welded to the rods 41 arc a plurality of diamond-shaped locator elements 
42 which guide and receive indented notches 43 of the carriers, shown in 
Figures I and 2. The electro-coating rack assembly is suspended from a 
conveyor 44 which transports the electro-coating rack assembly between the 
various conventional stages of the electro-coating process. The electro-coating 
rack is suspended from a pair of parallel load-bearing bars 45, with the 
assembly 40 being held, via T-bars 46 8 by a hanger 47 which is moveable along 
the conveyor 44 in generally conventional manner. As shown, the T-bars 46 
are releasably engageable with the hanger 47, thus enabling the electro-coat 
rack assembly 40 to be deposited and picked up at a number of different 
locations. 

Figure 5 shows an improved construction of a carrier suspension -unit, or 
hanger, which a as with the earners and support members of Figures 1 to 3* is 
laser cut from a sheet metal material such as stainless steel. 

J. he hsngsr 50 hss & reiir side 51 and an open front side 52 through 
which carriers may be introduced for location within one of the many notches 
53 provided on the plurality of support bars 54. In use, the hanger 50 is 
introduced to the coating rack assembly as a replacement for a number of 
Superposed bars (41) and locator elements (42) such as are shown in Figure 4. 
Thus, the open side 52 of ihe hanger 50 would lie to the right of the 
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construction shown in Figure 4, with two opposing hangers being used to 

provide a complete rack assembly. 

The serrated nature of the earner bars 54, in conjunction with the notch 

formation, of the earners 10, enables the carriers to be positioned readily and 

securely, in a more closely packed arrangement than is permitted, for example, 
by the conventional diamond-shaped locator elements shown in Figure 4. 

The use of laser cutting in this invention provides a number of 
advantages, not least in that the design antf manufacture of carriers, support 
zneiTiufcTs and. rack hangers is Vastly simplified and hence reduced hi cost. 

Laser-cut metal sheet is also especially well-suited to uses in coating processes 
of the kind specified, as it allows profiles to be produced from relatively hard 
wearing materials (e.g. carbon steel) and corrosion resistant materials such as 
stainless steel. 

Laser cutting also gives rise to relatively sharp kerfs which, as disclosed 
in the applicants' earlier applications (WO00/54889 and GB 0108916-8) allows 
a greater degree of paint removal to be effected when the support members are 
vibrated with the components in, situ. The increased strength provided by laser- 
cut materials such as carbon steel means that more forceful vibrations can be 
applied during such a cleaning process, as the support members are less 
susceptible to bending and damage, meaning, in turn, that the components are 
less likely to become dislodged during the vibration step. 

The generally planar and unitary nature of the carriers and support 
members also reduces the likelihood of so-called "teddy bearing" - a 
phenomenon known in the relevant art relating the build up of paint and other 
undesired deposits at weld joints, seams and the like. 

In the present specification "comprises" means "includes or consists of 1 
and "comprising" means "including or consisting of \ 

The features disclosed in the foregoing description, or the following 
claims, or the accompanying drawings, expressed in their specific forms or in 
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terms of a means for performing the disclosed function, or a method or process 
for attaining the disclosed result, as appropriate, may, separately, or in any 
combination of such features, be utilised for realising the invention in diverse 
forms thereof. 
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CLAIMS: 

1. A carrier for use in a coating process of the kind specified, the carrier 
being generally elongate and having a plurality of support members which, in 
use, support articles during the coating process, the support members each 
having an opening leading to a recess, the recess extending from the opening in 
a direction generally parallel to a longitudinal axis of the carrier. 

# 

and wherein the support members lie in, or close to* the plane. 

3. A carrier according to Claim 1 qr Claim 2 which is generally planar. 

4. A carrier according to Claim 1 } Claim 2 or Claim 3 formed from sheet or 
sheet-like material. 

5. A carrier according to Claim 4 formed from sheet metal. 

6. A carrier according to any one of the preceding claims wherein the 
support members are also formed from sheet or sheet-like material, 

7. A carrier according to any one of the preceding claims wherein the 
support members are integral with the carrier. 

8. A carrier according to any one of the preceding claims wherein the 
carrier and support members are formed using a laser cutting operation. 

9. A carrier according to any one of the preceding claims wherein the 
carrier and support members are formed from a single sheet. 
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10. A carrier according to any one of the preceding claims wherein the 
carrier and support members lie within or close to a single plane. 

11. A carrier according to any one of the preceding claims further 
comprising a strengthening element to resist bending. 

12. A carrier according to Claim 11 ^herein the strengthening element 

13. A carrier according to Claim 11 or Claim 12 wherein the strengthening 
element comprises a deformed edge part of the carrier. 

14. A carrier according to Claim 11, Claim 12 or Claim 13 wherein the 
strengthening element is generally parallel to the longitudinal axis of the 
carrier. 

15. A carrier according to any one of the preceding claims further 
comprising barriers disposed in relation to each of said plurality of support 
members to hinder removal or disengagement of articles therefrom. 

16. A carrier according to Claim 15 wherein the barriers are provided by 
connecting limbs of the support members. 

17. A carrier according to Claim 16 wherein the connecting limbs extend 
away from the carrier at an acute angle to the longitudinal axis. 

18. A carrier according to Claim 16 or Claim 17 wherein the connecting 
limbs are generally in-line with the openings of the support members. 
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19. A carrier according to any one of Claims 16 to 18 wherein the 
connecting limb of a support member is located adjacent or close to the opening 
of a neighbouring support member. 

20. A carrier according to Claim 19 wherein the connecting limb is generally 
elongate and wherein the limb lies generally parallel to the opening. 

connecting limbs extend partly into the openings of neighbouring support 
members. 

22. A carrier according to any one of Claims 16 to 21 wherein distal end$ of 
the support members are disposed, when the axis of the carrier is generally 
horizontal, beneath part of a neighbouring connecting limb. 

23. A carrier according to any one of Claims 16 to 22 wherein the 
connecting limbs provide a guide surface for use during engagement or 
disengagement of articles from the support members. 

24. A carrier according to any one of the preceding claims wherein the 
carrier and support member are formed from stainless steel sheet. 

25. A method of making a carrier and support members for use in a coating 
process of the kind specified, comprising procuring metal sheet material and 
laser cutting the sheet to obtain a desired profile. 

26. A method according to Claim 25 further comprising deforming an edge 
part of the carrier co provide a strengthening element. 
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27. A method according to Claim 25 and Claim 26 comprising the initial 
steps of designing a profile, and conveying the profile, in machine-readable 
format, to a laser cutter. 

28. A method according to Claim 27 wherein the profile is designed using a 
CAD package, conveyed electronically using DXF (Digital Exchange Format) 
and read by the cutter using the or a further CAD package. 

29, A rack for use in a coating process of the kind specified, comprising a 
plurality of earners and support members substantially in accordance with any 
one of the preceding claims. 

30. A method of removing surface coating material from a support member 
on a coating rack, comprising engaging an article to be coated with a support 
part of the support member and vibrating the support member to induce 
movement of the article relative to the support member which is effective to 
abrade the surface coating, characterised in that the support member is attached 
to or integral with a carrier, the support member having a connecting limb, part 
of the connecting limb serving as a barrier to hinder disengagement of an article 
engaged with a neighbouring support member. 

31. A method according to Claim 30 wherein a distal end of the support 
member is disposed beneath part of a neighbouring connecting limb during the 
vibration stage. 

32. A carrier substantially as hereinbefore described and/or as shown in the 
accompanying drawings. 
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33. A method of making a carrier and support members substantially as 

hereinbefore described. 

34. A method of removing surface coating material from a support member 
substantially as hereinbefore described. 

35. Any novel feature or novel combination of features described herein 

M 

and/or in the accompanying drawings. 
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ABSTRACT: 



Title: A Carrier for use in a Coating Process, a Method of Making a Carrier and 
Support Members for use in a Coating Process and a Method of Removing 
Surface Coating Material from a Support Member of a Coating Rack. 

A carrier for use in a coating process of the kind specified, the carrier 
being generally elongate and having a plurality of support members which, in 

TIC A PllnT«oi4 i>W-«Ala« v. ~ ~ JLl — , L — 1- -— I_ 

having an opening leading to a recess, the recess extending from the opening in 
a direction generally parallel to a longitudinal axis of the carrier. 
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